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Fig. 1. MRI using a 0.3T permanent magnet
for tree measurement
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Fig. 2. RF coil and Shield BOX. RF probe was
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Fig. 3. ADC map (a) and density map (b) of
the intact tree
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Fig. 4. ADC map (a) and density map (b) of
the infected tree
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Fig. 5. Correlation of sap flow with insolation
intensity

Z £

Fig. 3(a) 70 LK% S E 2 /-3 85E N
SHAFAET BN TRV ADC A R L TV
B, KOER L IXBIFRO 78 T
WADCHEZ/RL C\W5. $7z, BEEE»L
BIRE AR CTE 5. k5T, ADCmap &
B I 52 % O UBIR YRS D AL 25 BRI X
WTELT LG5,

WE (BME) & F8EE L 7oK & 2o
ADC map # i3 5 &, JREBO T3 AME
TH-> ThE\ ADC %R L T 5001 i
RATET, BAREMROBESETL WAL
B,

24 WEREEHIOFE RN B, WHETHRD %
W18 : 00 A2 5 04 : 00 12421 T ADC f# i1
TULIFEAEELLRWA, HOHBKOHBE
DO LR EHIGELTADCE S EWEZ R Z &
D5, —7, KOMRICHE L mWEED

ADCfEiZ—H %@ L CEiEF—EEE "L T
LT EDRGB.

t 30

BEATBROBGICHH TE 5 BAERENA
JVMRI #BA% L, FRAEZHER T 57-DICE
S ORI CENER Z T\, BIROIEHA A —
DV T HITOHEDP B L WER AT LN TE
7=

SHRF IV RWME (—EH) OFtllA B ST
25V AT LADRREEIT> T HEHTH
%

X ik

1) FEEE. MM MRL E#EKEERE. ov
7 MRI. ®Ih. WE : 57 R, 2004 ; 153-
172

2) Utsuzawa S, Fukuda K, Sakaue D : Use of mag-
netic resonance microscopy for the nondestructive
observation of xylem cavitation caused by pine
wilt disease. Phytopathology 2005, 95 ; 737-743

3) Van As H : Intact plant MRI for the study of cell
water relations, membrane permeability, cell-to-
cell and long distance water transport. ] Exp Bot
2006, 58 ; 743-756

4) Oven P, Merela M, Mikac U : 3D magnetic reso-
nance microscopy of a wounded beech branch.
Holzforschung 2008, 62 ; 322-328

59



We developed a compact magnetic resonance (MR) imaging system with a 0.3-tesla permanent
magnet that can be moved electrically. Flexible rotation of the magnet around a vertical axis and a
horizontal axis permits measurement of any branch, regardless of its natural orientation. We meas-
ured the apparent diffusion constant (ADC) and water content of a branch of a pear tree at a fruit
farm for an entire day and clearly observed variation of the ADC highly associated with the amount of
the sunlight. Thus, we conclude our electrically mobile MR imaging system has great promise as a
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